J 



Europaisches Patentamt 
European Patent Office 
Office europgen des brevets 



(fi) Publication number: 



0 097 340 

B1 



EUROPEAN PATENT SPECIFICATION 



(§) Date of publication of patent specification: 15.10.88 
(§) Application number: 83105938.1 
® Date of filing: 16.06.83 



® mtci. 4 : C 07 D 295/02, 
C 07 D 295/06, 
C 07 D 295/14, 
C 07 D 295/12, 
C 07 D 333/22, 
C 07 D 317/28, 
C 07 D 295/10, 

C 07 D 263/20, C 07 D 263/28 



<g) Piperazine derivatives, a process for preparing them and pharmaceutical compositions. 



CD 



CO 

o 



Q- 
UJ 



Priority: 17.06.82 ES 514340 



(§) Date of publication of application: 
04.01.84 Bulletin 84/01 



(§) Publication of the grant of the patent: 
15.10.86 Bulletin 86/42 



® Designated Contracting States: 
BE CH DE FR GB IT U NL 



References cited: 
EP-A-0 050 072 
DE-A-2 714437 

Chemical Abstracts vol. 86, no. 21, 23 May 
1977, Columbus, Ohio, USA, R. NIKOLOV 
"Pharmalogical studies on derivatives of 
benzhydrylptperazlne", page 19, column 1, 
abstract no. 150351 e 

Chemical Abstracts vol. 82, no. 23, 9 June 1975, 
Columbus, Ohio, USA, page 61, column 1, 
abstract no. 156367d 



(§) Proprietor: FERRER INTERNACIONAL, S.A. 
Gran Via Carlos III, 94 
08028 Barcelona (ES) 

@ Inventor: Foguet Rafael 
Uusan6s8 
Barcelona (ES) 
Inventor: Ortiz, Jose A. 
C6rcega 429 
Barcelona (ES) 
Inventor: Gubert, Santiago 
Balmes 373 
Barcelona (ES) 
Inventor: Raga, Manuel M. 
Sors 17-20 
Barcelona (ES) 
Inventor: Sacristin, Aurelio 
Santa Amelia 2 . 
Barcelona (ES) 

(B) Representative: Kinzebach, Werner, Dr. 
PatentanwSlte Reitstotter, Kinzebach und 
Partner Stem wartstrasse 4 Postfach 86 06 49 
D-8000 Munchen 86 (DE) 

@ References cited: 

Chemical Abstracts vol. 94, no. 13, 30 March 
1981, Columbus, Ohio, USA, S. JUNG et al. 
'Preparation of cinnarizlne", page 740, column 
1, abstract no. 103301 u 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may 
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall 
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1 ) European patent convention). 

Courier Press, Leamington Spa, England. 



0 097 340 

Description 

The present invention relates to plperazlne derivatives having the general formula (I): 

r\ 

to wherein: 

is benzhydryl or cinnamyl and 
R 2 is 

A) a radical of the general formula (a) 

is _CH r -CR 3 =CHR 4 (a) 

wherein R 3 is hydrogen, chloromethyl, (4-benzhydryl-1-piperazinyl)-methyl, 4-morpholinylmethyl or 1- 
piperidtnylmethyl and R 4 is hydrogen, chloromethyl or carbethoxy, 

B) a radical of the formula (b) 

20 

-CH 2 -<] (b) 

C) a radical of the general formula (c) 

-iCH 2 )i- G-R 7 (c) 
R 5 R« 

30 wherein R s and R e together represent an oxygen atom or 0 — [CH 2 ) 2 — O and R 7 is C, — Cg-alkyl, preferably 
methyl, phenyl or 2-thienyl, 

D) a radical of the general formula (d) 



35 



40 



45 



50 



55 



i NH 



(d) 



2 -o-x 



wherein X is 0 or NH, 

E) a radical of the general formula (e) 



-<CH 2 )3-R a (e) 



wherein R 8 is 4-morpholinyl, 1-piperidinyl or 4-benzhydryl-1-piperazinyl, 

F) a radical of the general formula (f) 

— CH 2 NHR 9 (f) 

wherein R 9 is 2-oxo-1-(pyrrolidinyl)acetyl, 2-hydroxy benzoyl or 4-sulfamoylbenzoyl, 

G) a radical of the formula (g) 

— CH 2 NH 2 (g) 

or 

H) a radical of the general formula (h) 

— COR 10 (h) 



wherein R 10 is 2-oxo-1-( pyrrol idiny I (methyl or 4-sulfamoylphenyl, and the non-toxic addition salts thereof, 
as well as to a process for preparing these compounds and to pharmaceutical compositions containing 
60 these compounds. The process for preparing the compounds according to the invention is characterized In 
that 

A) a monoalkylpiperazine of the general formula (II) 



65 



2 



16 



25 



40 
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5 wherein R, is as defined in claim 1, is reacted with a compound of the general formula (III) 

Y-R„ (III) 

wherein Y is a chlorine, bromine or iodine atom and R 1t is a radical of the general formulae (a), (b), (c), (d) or 
w (e) as defined in claim 1, to obtain a compound of the general formula I, wherein R, is as defined above and 
R 2 is a radical of the general formulae {a), (b), (c), (d) or (e), or a compound of the general formula (I), 
wherein R, is as defined above and R 2 is a radical of the formula 



-CHjr- C=CH 2 
I 

CH 2 CI 



is reacted with N-monobenzhydrylpiperazine, morpholine or piperidine, to obtain a compound of the 
general formula I, wherein R 1 is as defined above and R 2 is a radical of the general formula (a) wherein R 3 is 
20 (4-benzhydryl-1-piperazinyl)methyl, 4-morpholinylmethyl or 1-piperidinylmethyl and R 4 is hydrogen, or 
B) a monoalkylP'perazine of the general formula II as defined above is reacted with a compound of the 
general formula IV 



R 9 NH 2 (IV) 



wherein R 9 is as defined in claim 1, in the presence of formaldehyde to obtain a compound of the general 
formula (I) wherein R 2 is a radical of the general formula (f) as defined in claim 1, and if desired, the so 
obtained compound is hydrolyzed in acidic medium to a compound of the general formula (i) wherein R 2 is 
a radical of the formula (g) as defined in claim 1 f and if desired, the so obtained compound is reacted with a 
30 carboxylic acid of the general formula V 

R 9 OH (V) 

wherein R 9 is as defined in claim 1, to obtain a compound of the general formula (I), wherein R 2 is a radical 
35 of the general formula (f), or 

C) a monoalkylpiperazine of the general formula (II) as defined above is reacted with a carboxylic acid 
of the general formula (VI) 



R 10 COOH 



wherein R 10 is as defined in claim 1, to obtain a compound of the general formula (I) wherein R 2 is a radical 
of the general formula (b) as defined in claim 1, and if desired, the so obtained piperazine compounds are 
converted to their non-toxic addition salts. 

The reaction of the monoalkylpiperazine of the general formula (II) with a compound of the general 
45 formula (III) is preferably conducted in an alkanol having 1 to 4 carbon atoms and in the presence of a base 
selected from the group consisting of an alkali metal or alkaline earth metal carbonate or bicarbonate and a 
tertiary amine. 

Suitable bases are sodium, potassium, magnesium or calcium carbonate or bicarbonate or 
trimethylamine, tri-n-propyl amine, tri-n-butylamine or pyridine. The preferred base is sodium bicarbonate 
50 or triethylamine. 

Preferably the process is carried out at elevated temperatures, most preferably at reflux temperatures. 

The alkylation of N-monobenzhydrylpiperazine, morpholine or piperidine with the compounds of the 
general formula (I), wherein Ri is as defined above and R 2 is a radical of the general formula (a) (R 3 = 
chloromethyl; R 4 = hydrogen) is preferably performed in an alkanol having 1 to 4 carbon atoms at elevated 
55 temperatures thus obtaining piperazine derivatives of the general formula (I) wherein R 2 is a radical of the 
general formula (a) (R 3 « (4-benzhydryl-1-piperazinyl)-methyl, 4-morpholinylmethyl or 1-piperidinyl- 
methyl; R 4 = hydrogen). 

Most preferably the reaction is carried out at reflux temperatures. 

When a monoalkyl piperazine of the general formula (II) is reacted with an amide of the general 
60 formula (IV) in the presence of formaldehyde it is preferred to use an alkanol having 1 to 4 carbon atoms as 
solvent, preferably ethanol, at elevated temperatures, preferably under reflux. . 

Hydrolysis of the so obtained compounds in an acidic medium leads to cleavage of the carboxamido 
group to obtain piperazine derivatives wherein R 2 is aminomethyl [formula (g)]. This reaction is preferably 
carried out in a mixture of acetic acid and hydrochloric acid at elevated temperatures, preferably under 
65 reflux. 
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Reaction of the compounds of the general formula (I) wherein R 2 is aminomethyl with carboxylic acids 
of the general formula (V) is preferably carried out in the presence of a catalyst in N,N-dimethyrformamide 
or an ether, preferably tetrahydrofurane, or a mixture thereof at room temperature to obtain compounds of 
the general formula (I), wherein R 2 is a radical of the general formula (f). The preferred catalyst is N,N- 
5 carbonyldiimidazole. 

For reaction of a monoalkylplperazine of the general formula (II) with a carboxylic acid of general 
formula (VI), preferably a catalyst and N,N-dimethylformamide or an ether, preferably tetrahydrofurane, or 
a mixture thereof as a solvent is used. 

The preferred catalyst is N,N-carbonyldiimidazole. 

w The compounds of the present invention have cardiovascular properties. Structurally related 
compounds having also cardiovascular properties are known from OA. 86:1 50351 e and EP— A^50072. In 
this context it is emphasized that the compounds of the invention are able to remarkably increase the 
cerebral flow as experimentally determined by an electromagnetic flowmeter. The results of the cardio- 
vascular evaluation of the most active compounds of the invention in comparison to the results obtained 

15 with Allgeron and Cinnarizine are shown in Tables 1(i) and 1(H). 



TABLE 1(i) 



20 






Mean arterial 






Parameters 


Antiarrhythmic 
activity 
ED50 (mg/kg) 


pressure, 
Hypotension 
ED 50 (mg/kg) 


Heart rate, 
Bradycardia 
EDso (mg/kg) 


25 


Compounds 




— 2 — 


-~3 — 




1 


4.2 


2.7 


3.4 




6 


4.3 


1.5 


1.7 


30 


7 


23.0 


2.1 


3.8 




• 

11 


6.9 


0.43 


2.1 


35 


13 


4.0 


1.5 


2.6 




15 


16.5 


1.2 


3.0 




Cinnarizine 2HCI 


23.0 


1.0 


2.8 


40 


Aligeron-2HCJ *) 


4.4 


1.3 


4.8 




*) Said compound Is known from C.A. 


86:1 50351 e set 


3 above 



45 



4 
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TABLE 1(ii) 



Parameters 
Compounds 


Cerebral flow 
Increase (%) 


Carotid flow 
Decrease (%) 


Arterial 
pressure 
Decrease (%) 


Cerebr. vase. 

resistance 
Decrease (%) 


1 


55.0 


68.0 


30.0 


55.0 


6 


70.0 


22.0 


58.0 


75.3 


7 


32.0 


13.0 


27.3 


44.7 


11 


81.0 


40.9 


50.0 


74.0 


13 


140.1 


25.7 


35.0 


73.1 


15 


38.5 


60.0 


45.5 


60.3 


Cinnarizine 2HCI 


76.7 


62.8 


43.0 


68.0 


Aligeron 2HCI 


64.0 


21.3 


36.0 


61.0 



The antiarrhythmic activity (Parameter 1) has been measured according to the method by Ferrini et al 
Arzn,-Forsch., 29(H), 9a, 1947—77, 1979). The compounds were endovenously administered to mice and the 
results are expressed as EDgo-values. 

The decrease In arterial pressure (Parameter 2) and the effects on the heart rate (Parameter 3) have 
been evaluated according to usual methods in Cardiovascular Pharmacology. The compounds were 
endovenously administered to anesthetized rats and results have been tabulated as EDso values. 

However, measurements of cerebral and carotid flow changes (Parameters 4 and 5) have been made 
by most sophisticated methods. Both parameters have been determined by electromagnetic flowmetry 
(Narcomatic-Electromagnetic Flowmeter) on 12 anesthetized dogs. The hemodynamic parameter average 
of animals before testing were p0 2 - 95.40 ± 3.98; pC0 2 = 34.31 ± 2.38 and pH = 7.297 ± 0.315 by 
endovenously administering the compounds at a 5 mg/kg dosls. 

Simultaneously to the measuring of cerebral and carotid flows, the mean arterial pressure and cerebral 
vascular resistance (Parameters 6 and 7) in each animal was determined. These four parameters were 
measured according to the usual method in Cardiovascular Pharmacology and the values were tabulated 
as the variation rate (increase or decrease) over mean values before testing. 

The toxicity of some compounds is lower than the toxicity of Aligeron and Cinnarizine. Therefore the 
present compounds are very useful in therapy. LD S0 was endovenously determined in mice according to 
the Reed-Munch's method as modified by Pizzi (Human Biology, 22(3), 151—190, 1950) and the results are 
comparatively shown versus Aligeron and Cinnarizine in Table 2. 



TABLE 2 



Compounds 


Acute toxicity 
LD 50 (mg/kg) 


1 


25.6 ± 4.39 


6 


8.6 ± 0.54 


7 


100.0 ± 6.27 


11 


21.0 ± 1.72 


13 


42.5 ± 3.05 


15 


40.0 ± 4.19 


Cinnarizine 2HCI 


47.6 ± 5.25 



Aligeron 2HCI 



38.5 ± 1.06 
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The compounds of the present invention mixed with pharmaceutics I ly acceptable carriers can be 
administered by the oral route in form of tablets, capsules, syrup, solutions, etc, by injectable route and by 
rectal route, at daily doses ranging from 50 to 500 mg. 

5 Example 1 

1-Benzhydryl-4-cyclopropylmethyl-piperazine dihydrochloride (Compound 1) 
(I, R, - benzhydryl, R 2 = cyclopropylmethyl) 

14,0 g of N-monobenzhydryf-piperazine (0,055 mole) are dissolved in 100 ml of absolute ethanol in the 
presence of 6.5 g of sodium bicarbonate (0.077 mole). The resulting mixture is gentiy treated with 6,03 g 

to solution of chloromethylcyclopropane (0,066 mole) in 10 ml of absolute ethanol, then it is subjected to 
reflux for 20 hours. After conditioning the reaction mass to room temperature, it is then filtered off and the 
ethanol is removed by distillation. The resulting crude material is dissolved in 100 ml of 3N hydrochlorid 
acid, washed with ethyl ether and extracted with chloroform. The organic extracts are dried over anhydrous 
magnesium sulphate, filtered and the solvent is removed by distillation. The resulting crude material is 

is recrystallized from 96% ethanol, thus obtaining 11,5 g of crystals of Vbenzhydryl-4-cyclopropyl methyl- 
piperazine dihydrochloride (I, R-, = benzhydryl, R 2 = cyclopropylmethyl). 
Yield: 55%, m.p. 245— 247°C (d); 

IR (KBr), cm" 1 : 3000—2900, 2800—2400, 770, 755, 715, 705. 

20 Example 2 

According to the process described in Example 1 and using respective starting intermediates, the 
compounds listed in Table 3 are obtained. 

25 



30 



35 



40 



45 



50 
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TABLE 3 



Compounds 



Compound (I) 



*2 



or 

Salt 



M.P. 
°C 



(C 6 H 5 ) 2 CH- -CH2-CH = CH-CH 2 -CI 



Base 
2HCI 



(C 6 H 5 )2CH- 

(C 6 H 5 ) 2 CH- 

(C^ 5 ) 2 CH- 

(C 6 H 5 ) 2 CH- 
(C 6 H 5 ) 2 CH- 



. C H 2 -C^O- CH <6 H 5>2 



-CH -C^O 



174-176 
215-221 



Base 77,5-77,9 



Base 139-142 



Base 167-171 



Base 99-102 



-CH 2 -CH =CH-C00 2 H 5 2HCI 217,5-21 8 



C 6 H 5 -CH = CH-CH 2 - -C^^d 2HCI >250 (d) 

(C 6 H 5 ) 2 CH- -(CH 2 ) 3 CO-Q Base 105-108 



10 



11 



12 



13 



(C 6 H 5 ) 2 CH- 

(C 6 H 5 ) 2 CH- 
(C 6 H 5 ) 2 CH- 
(C 6 H 5 ) 2 CH- 



14 ( C 6 H 5 ) 2 CH 



Base 73-75 



-(CH 2 ) 3 CO-(0) 2HCI 209-212 



-(CH2) 3 C0CH 3 



/ NH 

<oM> 



-CR 



2HCI 211-212 



Base 93-97 



2HCI 122-130 
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TABLE 3 (Continued) 



Compounds 



Compound (I) 



*1 



R 2 



or 
Salt 



M.P. 
°C 



10 



15 



(C 6 H 5 ) 2 CH 



ru I N 



NH 



2HCI 



180-190 



/5 



16 



C 6 H 5 -CH=CH-CH2- "C 0 ^ 3HCI > 250 < d > 



20 



17 



C 6 H 5 -CH=CH-CH 2 - 



-(CH 2 ) 3 -(3 



3HCI 



>250 (d) 



25 



18 



(C 6 H 5 ) 2 CH- 



-(CH 2 ) 3 -^C^^5 4HC| 240 _ 2(d) 



30 



35 



40 



45 



50 



55 



60 



65 



Example 3 

a) 1-Benzhydryl-4-[2-(1-piperidinylmethyl)-2-propenyl]piperazine (Compound 6) 
(I, R, = benzhydryl, R 2 = 2-(1-piperidinylmethyl)-2-propenyl) 

from 1-benzhydryl-4-(2-chloromethyl-2-propenyl)piperazine (Compound 3) 
(I, R, = benzhydryl, R 2 « 2-chloromethyl-2-propenyl) 

A mixture of 7,0 g of 1-benzhydryl-4-(2-chloromethyl-2-propenyl)-piperazine (0.0205 mole) and 6.98 g 
of piperidine (0.082 mole) in 150 ml of absolute ethanol is heated until a solution is obtained, and subjected 
to reflux for 3 hours. Then, it is conditioned to room temperature and the ethanol is removed by distillation. 
The resulting crude material is severat times treated with distilled water until a solid is obtained, which is 
then filtered and washed abundantly with water. By recrystallization from ethanol, 7,4 g crystals of 1- 
benzhydryl-4-[2-(1-piperidinylmethyl)-2-propenyl]-piperazine (I, Ri = benzhydryl, R 2 = 2-(1-piperidinyl- 
methyl-2-propenyl) are obtained. 
Yield: 94%; m.p. 99— 102°C. 

b) 1-Benzhydryl-4-(2-[(4-benzhydryl-1-piperazinyl)methyl]-2-propenyl)-piperazine (Compound 4) 
(I, R 1 = benzhydryl, R 2 = 2-[(4-benzhydryl-1-piperazinyl)methyl]-2-propenyl) 

from 1-benzhydryl-4-(2-chloromethyl-2-propenyl)-piperazine (Compound 3) 
(I, R! = benzhydryl, R 2 = 2-chloromethyl-2-prbpenyl) 

According to the process described above in a) using N-monobenzhydryl-piperazine instead of 
piperidine, Compound 4 is obtained; m.p. 139— 142°C. 

c) 1-Benzhydryl-4-[2-(4-morpholinylmethyl)-2-propenyl]-piperazine (Compound 5) 
(I, R, = benzhydryl, R 2 = 2-(4-morpholinylmethyl)-2-propenyl 

from 1-benzhydryl-4-(2-chloromethyl-2-propenyl-piperazine (Compound 3) 
(I, R, = benzhydryl, R 2 = 2-chloromethyl-2-propenyl). 

According to the process described above in (a) and using morpholine instead of piperidine, 
Compound 5 is obtained; m.p. 167 — 171°C. 

Example 4 

1-Benzhydryl-4-(2-oxo-1-pyrrolidinyl)acetyl)methylpiperazine (Compound 19) 
(I, Rt = benzhydryl, R 2 = [2-oxo-1-(pyrrolidinyl)acetyl]methyl) 

5,04 g of N-monobenzhydryl-piperazine (0,02 mole) and 2,84 g of 2-oxo-1-pyrrolidinylacetamide (0,02 
mole) are dissolved in 100 ml of absolute ethanol, then 2,6 ml of 35% (p/v) formaldehyde solution is added 
and the mixture subjected to reflux for 12 hours. The reaction mixture is allowed to stand with stirring for 
20 hours at room temperature. The ethanol is removed by distillation and the resulting oil is treated with 60 
ml of ethyl ether for 1 hour, thus yielding a crystal-like solid which is filtered, washed with ethyl ether and 
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^ dried gqder vacuum. 6,9 g crystals of 1-benzhydryl-4-[2-oxo-1 -(pyrrol idinyDacety I]- methyl-pi perazine, (I, R 1 
^ = benzhydryl, R 2 = [2-oxo-Mpyrrolidinyl)acetyl)methyl) are obtained. 

Yield: 85%; m.p, 157— 158,5°C; 

IR (KBr), cm" 1 : 3460, 3220, 1705, 1680, 1545. 

5 Example 5 

As described in Example 4 using respective starting intermediates, the compounds listed below (Table 
4) are obtained. 

10 TABLE 4 

Compound (I) 

Compounds Salt M.P. 



15 



20 



25 



R 1 R 0 °C 



OH 

20 (C 6 H 5 )2CH- -CH 2 NHCO-^ 2HCI 158-162 

21 <C 6 H 5 ) 2 CH- -CH 2 NHC0^^SO 2 NH 2 HCI 265-6 (d) 



30 Example 6 

1-Benzhydryl-4-aminomethyl-piperazine trihydrochloride (Compound 22) 

(I, R<i = benzhydryl, R 2 = aminomethyl) 

3.80 g of 1-benzhydryl-4-[2-oxo-1-(pyrrolidinyl)acetyl]-methyl-pi perazine (0,0093 mole) are treated with 

20 ml of glacial acetic acid and 40 ml of 3N hydrochloric acid, and subjected to reflux for 2 hours. Once the 
35 reaction is completed, the solvents are removed by distillation under vacuum. The resulting crude product 

is treated with 100 ml of acetone thus yielding a crystalline solid which is dried under vacuum. 2.05 g 

crystals of 1-benzhydryl-4-aminomethyl-piperazine trihydrochloride (I, = benzhydryl, R 2 = 

aminomethyl). 

Yield: 56%, m.p. >250°C (d) are obtained. 
40 IR (KBr), cm" 1 : 1590, 1400, 750, 710. 

Example 7 

1-Benzhydryl-4-[(4-sulfamoylbenzoyl)amino]-methyl-piperazine hydrochloride (Compound 21) 
(I, R, = benzhydryl, R 2 = [(4-sulfamoylbenzoyl)amino]-methyl). 

45 2.01 g of 4-sulfamoylbenzoic acid (0,01 mole) and 1.62 g of carbonyldlimidazol (0,01 mole) are 
dissolved in 40 ml of N,N-dimethylformamide. The mixture is allowed to stand with stirring for 4 hours at 
room temperature and then 2,81 g of 1-benzhydryl-4-aminomethyl-piperazine (0,01 mole) in 40 ml of dry 
tetrahydrofurane are added. 

The resulting mixture is allowed to stand with stirring for 3 hours at room temperature. The reaction 

50 liquid is treated with 100 ml of ethyl acetate and 100 ml of distilled water. Both phases are separated and 
the organic phase is washed with water. The ethyl acetate is removed by distillation and the resulting solid 
is treated with 100 ml of ethyl ether, filtered and washed with ether, then dissolved In ethanol and finally 20 
ml of saturated hydrogen chloride are added, thus obtaining 2,35 g crystals of 1-benzhydryl-4-[(4~ 
sulfamoyl-benzoyl)amino]methyl-piperazine hydrochloride, [I, Rt = benzhydryl, R 2 = [(sulfamoyl -benzoyl )- 

55 amino)methyl]. 

Yield: 47%, m.p. 265— 266°C (d). 

IR (KBr), cm" 1 : 3240, 1630, 1345, 1160. 

• Example 8 

so 1-Benzhydryl-4-(4-sulfamoylbenzoyl)piperazine (Compound 23) 
(I, R, « benzhydryl, R 2 = 4-sulfamoylbenzoyl) 

20,01 g of 4-sulfamoylbenzoic acid (0,01 mole) and 1,62 g of carbonyldilmidazol (0,01 mole) are 
dissolved in 40 ml of anhydrous N,N-dimethylformamide. The mixture is allowed to stand with stirring for 3 
hours at room temperature and then 2,52 g of N-monobenzhydryl-piperazine (0,01 mole) are added. The 

65 solution thus obtained is allowed to stand with stirring for 24 hours at room temperature. Then, 100 ml of 
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distilled water and 100 ml of ethyl acetate are added; both phases are separated and the organic phase is 
washed with distilled water, then dried over anhydrous magnesium sulphate, filtered and the ethyl acetate 
is removed by distillation under vacuum. The resulting crude material is treated with ethyl ether and 2,9 g 
crystals of 1-benzhydryl-4-{4-sulfamoylbenzoyl)pipera2ine (I, R t = benzhydryl, R 2 = 4-sulfamoy I benzoyl) 
are obtained. 

Yield: 67%, m.p. 228— 231°C. 

IR (KBr), cm" 1 : 3260, 3400, 1630, 1170, 1345. 

Example 9 

1-Benzhydryl-4-[2-oxo-1-(pyrrolidinyl)acetyl]-piperazine (Compound 24) 
(I, R, = benzhydryl, R 2 = 2-oxo-1-(pyrrolidinyl)acetyl> 

As described in Example 8 using 2-oxo-1-(pyrrolidinyl)acetic acid instead of 4-sulfamoy I benzoic acid, 
Compound 24 is obtained, m.p. 169— 170°C, Di hydrochloride, m.p. 204— 206°C. 

Claims 

1. Piperazine derivatives having the general Formula (I): 

wherein: 

R, Is benzhydryl or cinnamyl and 
R 2 is 

A) a radical of the general formula (a) 

— CH 2 — CR 3 =CHR 4 (a) 

wherein R 3 is hydrogen, chloromethyl, (4-benzhydryl-1 -pi perazinyD-m ethyl, 4-morpholinylmethyl or 1- 
piperidinylmethyl and R 4 is hydrogen, chloromethyl or carbethoxy, 

B) a radical of the formula (b) 

-CH 2 <] (b) 

C) a radical of the general formula (c) 

— (CH 2 )3— C— R 7 (c) 
Rs Re 

wherein R 5 and R 6 together represent an oxygen atom or O— (CH 2 )2— O and R 7 is C,— Ce-alkyl, phenyl or 2- 
thienyl, 

D) a radical of the general formula (d) 



I NH 



wherein X is O or NH, 

E) a radical of the general formula (e) 



— (CH 2 ) 3 — R 8 (e) 



wherein R 8 is 4-morpholinyl, 1-piperidinyl or 4-benzhydryl-1-piperazinyl, 

F) a radical of the general formula (f) 

— CH 2 NHR 9 (f) 

wherein R 9 is 2-oxo-1-(pyrrolidinyl)acetyl, 2-hydroxy benzoyl or 4-sulfamoyl benzoyl, 

G) a radical of the formula (g) 

-CH 2 NH 2 (g) 



or 
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-v ■» H)«»radical of the general formula (h). 

— COR 10 (h) 

wherein R 10 is 2-oxo-1-(pyrrolidinyl)methyl or 4-sulfamoy I phenyl, and the non-toxic addition salts thereof. 
2. A process for preparing the compounds according to claim 1, characterized in that 
A) a monoalkylpiperazine of the general formula (II) 



w 



is 



40 



R r N y ^NH (II) 

wherein R 1 is as defined in claim 1, is reacted with a compound of the general formula (HI) 

Y-R„ (HO 



wherein Y is a chlorine, bromine or iodine atom and R„ is a radical of the general formulae (a), (b), (c), (d) or 
(e) as defined in claim 1, to obtain a compound of the general formula I, wherein Ri is as defined above and 
20 R 2 is a radical of the general formulae (a), (b), (c), (d) or (e), or a compound of the general formula (I), 
wherein R, is as defined above and R 2 is a radical of the formula 

-CHj— C=CH 2 

I 

25 CH 2 CI 

is reacted with N-monobenzhydrylpiperazine, morpholine or piperidine, to obtain a compound of the 
general formula I, wherein R, is as defined above and R 2 is a radical of the general formula (a) wherein R 3 is 
(4-benzhydryl-1-piperazinyl)methyl f 4-morpholinylmethyl or 1-piperidinyl methyl and R 4 is hydrogen, or 
30 B) a monoalkylpiperazine of the general formula II is reacted with a compound of the general formula 

IV 

R 9 NH 2 (IV) 

35 wherein R g is as defined in claim 1, in the presence of formaldehyde to obtain a compound of the general 
formula (I) wherein R 2 is a radical of the general formula (f) as defined in claim 1, and if desired, the so 
obtained compound is hydrolyzed in acidic medium to a compound of the general formula (I) wherein R 2 is 
a radical of the formula (g) as defined in claim 1, and if desired, the so obtained compound is reacted with a 
carboxylic acid of the general formula V 



R 9 OH (V) 



wherein R 9 is as defined in claim 1, to obtain a compound of the general formula (I), wherein R z is a radical 
of the general formula (f), or 
45 C) a monoalkylpiperazine of the general formula (II) is reacted with a carboxylic acid of the general 

formula (VI) 

R 10 COOH 

so wherein R 10 is as defined in claim 1, to obtain a compound of the general formula (I) wherein R 2 is a radical 
of the general formula (h) as defined in claim 1, and, if desired, the so obtained piperazine compounds are 
converted to their non-toxic addition salts. 

3. A process according to claim 2, characterized in that the reactions according to A) and B) are carried 
out In a C^— C 4 -alkanol at elevated temperatures and in the presence of an alkali metal or alkaline earth 

55 metal carbonate or bicarbonate or a tertiary amine. 

4. A process according to claim 3, characterized in that the reaction is carried out in ethanol at reflux 
temperature in the presence of sodium bicarbonate or triethylamine. 

5. A process according to claim 2, characterized in that the hydrolysis of the compound of the general 
formula (I) wherein R 2 Is a radical of the general formula (f) is carried out in an aqueous solution of a 

60 mixture of acetic acid and hydrochloric acid at elevated temperatures, preferably at reflux temperature. 

6. A process according to claim 2, characterized in that the reaction of a compound of the general 
formula (I) wherein R 2 is a radical of the formula (g) with a carboxylic acid of the general formula (V) is 
carried out in an ether-like solvent, preferably tetrahydrofurane, N,N-dimethylformamide or a mixture 
thereof, in the presence of a catalyst, preferably carbonyldiimidazole. 

66 7, A process according to claim 2, characterized in that the reaction of a compound of the general 
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formula (II) with a carboxylic acid of the general formula (VI) is carried out in an ether-like solvent 
preferably tetrahydrofurane, N,N-dimethyrformamide or a mixture thereof, in the presence of a catalyst, 
preferably carbonyldiimidazole. 

8. A process according to claim 2, characterized in that the conversion of the piperazine compounds to 
their non-toxic addition salts is carried out in a C,— C 4 alkanol, preferably methanol, ethanol or isopropanoi. 

9. Pharmaceutical composition comprising at least one compound according to claim 1, optionally in 
combination with pharmaceutical^ acceptable carriers and adjuvants. 

PatentansprQche 

1. PiperazJrvDerivate der allgemeinen Formel (I): 

worin 

Rt fur Benzhydryl Oder Cinnamyl steht und 
20 R 2 ttr 

A) einen Rest der allgemeinen Formel (a) 

— CHi-CR 3 =CHR 4 (a) 

25 worin^ Wasseretoff ^ chlormethyl, (4-BenzhydryM-piperazinyl)-methyl, 4-Morpholinylmethyl oder 1- 
Piperidinylmethyl bedeutet, und 

R 4 fur Wasserstoff, Chlormethyl oder Carbethoxy steht, 

B) einen Rest der Formel (b) 



30 



35 



-CH 2 <] (b) 

C) einen Rest der allgemeinen Formel (c) 

— (CH 2 )3— C— R 7 (c) 

R 5 R 6 

worin 

40 R 5 und R 6 zusammen fur einen Sauerstoffatom oder O— (CH 2 )*— O stehen, und 
R 7 fur C,— Ce-Alkyl oder 2-Thienyl steht, 

D) einen Rest der allgemeinen Formel (d) x 

NH 



I NH 



(d) 



45 " CH ? 

1 ~<T x 
worin 

X fur 0 oder NH steht, 

E) einen Rest der allgemeinen Formel (e) 

50 

— {CH 2 hr- R 8 (e) 

worin 

R 8 fur 4-Morpholinyl, 1-Piperidinyl oder 4-Benzhydryl-1-piperazinyi steht, 
55 F) einen Rest der allgemeinen Formel (f) 

— CH 2 NHR 9 (f) 

worin 

60 R 9 2-Oxo-1-(pyrrolidinyl)acetyl, 2-Hydroxybenzoyl oder 4-Su If amoyl benzoyl bedeutet, 
G) einen Rest der Formel (g) 

— CH 2 NH 2 (g) 

65 oder 
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^ e. U) ,einen Rest der allgemeinen Formel (h) 

-COR 10 (h) 

worin 

R 10 2-Oxo-1 -(pyrrolidinyl)methyl oder 4-Sulfamoylphenyl bedeutet steht, und die nicht-toxischen 
Additionssalze davon. 

2. Verfahren zur Herstellung der Verbindungen nach Anspruch 1, dadurch gekennzeichnet, daB man 
A) ein Monoalkylpiperazin der allgemeinen Formel (II) 



45 



55 



r\. 



»,-K. .HB (II) 



■\_J 



worm 

R, die in Anspruch 1 angegebene Bedeutung besitzt, mit einer Verbindung der allgemeinen Formel (III) 

Y — Rn (III) 



worm 

Y fQr ein Chlor-, Brom- oder Jodatom, und 

Rn fQr einen Rest der allgemeinen Formeln (a), (b), (c), (d) oder (e) gemaS Anspruch 1 stehen, zu einer 
Verbindung der allgemeinen Formel (I), worin 
25 Ri die oben angegebene Bedeutung besitzt, und 

R 2 fQr einen Rest der allgemeinen Formeln (a), (b), (c), (d) oder (e) stent, umsetzt, oder eine Verbindung 
der allgemeinen Formel (I), worin 

R 1 die oben angegebene Bedeutung besitzt, und 

R 2 fur einen Rest der Formel 

30 

-CH 2 — C=CH 2 
I 

CH 2 CI 

35 stent, mit N-Monobenzhydrylpiperazin, Morpholln oder Piperidin zu einer Verbindung der allgemeinen 
Formel (I), worin 

R 1 die oben angegebene Bedeutung besitzt, und 

R 2 fur einen Rest der allgemeinen Formel (a) stent, worin 

B 3 fur (4-Benzhydryl-1-piperazinyl)methyl, 4-Morpholinylmethyl oder 1-Piperidinyimethyl, und 
40 R 4 fur Wasserstoff stehen, umsetzt, oder 

B) ein wie oben definiertes Monoalkylpiperazin der allgemeinen Formel (II) mit einer Verbindung der 
allgemeinen Formel (IV) 



R 9 NH 2 (IV) 



worm 

R 9 die in Anspruch 1 angegebene Bedeutung besitzt, in Gegenwart von Formaldehyd zu einer 
Verbindung der allgemeinen Formel (I), worin R 2 fur einen in Anspruch 1 definierten Rest der allgemeinen 
Formel (f) steht, umsetzt und gewunschtenfalls die so erhaltene Verbindung im sauren Medium zu einer 
so Verbindung der allgemeinen Formel (I) hydrolysiert, worin R 2 fur einen in Anspruch 1 definierten Rest der 
allgemeinen Formel (g) steht, und gewunschtenfalls die so erhaltene Verbindung mit einer CarbonsSure 
der allgemeinen Formel (V) 



R 9 OH (V) 



worm 

R 9 die in Anspruch 1 angegebene Bedeutung besitzt, zu einer Verbindung der allgemeinen Formel (I), 
worin R 2 fur einen Rest der allgemeinen Formel (f) steht, umsetzt, Oder 

C) ein wiezuvor definiertes Monoalkylpiperazin der allgemeinen Formel (II) mit einer Carbonsaure der 
60 allgemeinen Formel (VI) 

R 10 COOH 

worin 

65 R 10 die in Anspruch 1 angegebene Bedeutung besitzt zu einer Verbindung der allgemeinen Formel (I), 
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worin R 2 fur einen wie in Anspruch 1 definierten Rest der allgemeinen Formel (h) stent, umsetzt und 
gewunschtenfalls die so erhaitenen Piperazin-Verbindungen in ihre nicht-toxischen Additionssalze 
Gberfuhrt 

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet daB man die Umsetzungen gemaB A) und B) 
s in einem C,— C 4 -Alkanol bei "erhdhter Temperatur und in Gegenwart eines Alkalimetall- oder 

Erdalkalimetallcarbonats oder -bicarbonats Oder eines terti§ren Amins durchfuhrt 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB man die Umsetzung in Ethanol bei der 
RuckfluBtemperatur in Gegenwart von Natriumbicarbonat oder Triethylamin durchfuhrt. 

5. Verfahren nach Anspruch 2, dadurch gekennzeichnet daB man die Hydrolyse der Verbindung der 
'0 allgemeinen Formel (I), worin R 2 fur einen Rest der allgemeinen Formel (f) stent, in einer wassrigen Losung 

einer Mischung aus Essigsaure und Saizsaure bei erhdhter Temperatur, vorzugsweise bei der RuckfluB- 
temperatur, dirchfOhrt 

6. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB man die Umsetzung einer Verbindung der 
allgemeinen Formel (I), worin R 2 fur einen Rest der Formel (g) stent, mit einer Carbonsaure der allgemeinen 

15 Formel (V) in einem Ether-ahnlichen LSsungsmittel, vorzugsweise Tetrahydrofuran, N,N-Dimethyl- 
formamid oder einer Mischung davon, in Gegenwart eines Katarysators, vorzugsweise Carbonyldiimidazol, 
durchfOhrt 

7. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB man die Umsetzung einer Verbindung der 
allgemeinen Formel (II) mit einer Carbonsaure der allgemeinen Formel (VI) in einem Ether-ahnlichen 

20 Losungsmittel, vorzugsweise Tetrahydrofuran, N,N-Dimethylformamid oder einer Mischung davon, in der 
Gegenwart eines Kataiysators, vorzugsweise Carbonyldiimidazol, durchfOhrt m 

8. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB man die Uberfuhrung der Piperazln- 
Verbindungen in ihre nicht-toxischen Additionssalze in einem C,— C 4 -Alkanol, vorzugsweise Methanol, 
Ethanol oder Isopropanol, durchfOhrt. 

25 9. Pharmazeutisches Mittel, welches mindestens eine eine Verbindung nach Anspruch 1 enthalt 

gegebenenfails in Kombination mit pharmazeutisch vertraglichen Tragern und Adjuvantien. 

Revendications 

30 1. Derives de la piperazine, ayant la formule generale (I): 



35 



50 



55 



60 



R r N \ / N ~ R 2 (I) 



dans laquelle; 

R t est un groupe benzhydryle ou cinnamyle, et 
R 2 est 

40 A) un radical de formule generale (a) 

—CIV- CR 3 =CHR 4 (a) 

dans laquelle R 3 est un atome d'hydrogene, ou un groupe chloromethyle, (4-benzhydryl-1-piperazinyl)- 
45 methyle, 4-morpholinylmethyle ou 1-pfp6ridinylmethyle, et R4 est un atome d'hydrogene, ou un groupe 
chloromethyle ou carbethoxy, 
B) un radical de formule (b) 



-CK,< < b) 



'2 

C) un radical de formule generale (c) 

— (CH 2 ) 3 — C— R 7 (c) 
R 5 R 6 

dans laquelle R 8 et R 6 representent ensemble un atome d'oxygene ou un groupe — 0— (CH 2 )2— -0— , et R 7 
est un groupe alkyle en C,^ phenyle, ou 2-thienyle, 

D) un radical de formule generale (d) 



| NB 

1 1 



NH 

-CH ■ ■ « 

65 dans laquelle X est O ou NH r 
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^ ■ • r Ban radical de formule g6ne>ale (e) 

-(CH 2 ) a -R 8 (e) 

5 dans laquelle R 8 est un groups 4-morpholinyle, 1-pip6ridinyle ou 4-benzhydryl-1-pipe>azinyle, 

F) un radical de formule generate (f) 

— CH 2 NHR 9 (f) 

w dans laquelle R« est un groupe 2-oxo-1-(pyrrolidinyl)ac6tyle, 2-hydroxybenzoyle, ou 4-sulfamoylbenzoyle, 

G) un radical de formule (g) 

— CH 2 NH 2 (g) 

15 ou 

H) un radical de. formule g<§n§rale (h) 

-COR 10 (h) 

20 dans laquelle R 10 est un groupe 2-oxo-1-(pyrrolidinyl)-methyle ou 4-sulfamoylphenyIe, et les sels d'addition 
non toxiques de ces derives. 

2. Proc6de de preparation des composes conformes a la revendication 1, caracte>is6 en ce que: 
A) on fait r6agir une monoalkylpiperazfne de formule generate (II) 



25 



30 



60 



/ \ 



(II) 

R.-N. .KH 



1 w 



dans laquelle R t est tel que d£fini dans la revendication 1, avec un compose de formule generate (III) 

Y-R„ (III) 

35 dans laquelle Y est un atome de chlore, de brome, ou d'iode et Rn est un radical de formule g6n6rale (a), 
(b), (c), (d) ou (e), telles que denies dans la revendication 1 , pour obtenir un compost de formule g6n6rale 
I, dans laquelle R 1 est tel que dgfini ci-dessus et R 2 est un radical de formule g£n£rale (a), (b), (c), (d) ou (e), 
ou blen on fait r6agir un compose* de formule g6ne>ale (I), dans laquelle R, est tel que d§fini ci-dessus et R 2 
est un radical de formule 

40 

— CH 2 — C=^CH 2 
I 

CH 2 CI 

45 avec ia N-monobenzhydrylpip§razine, la morpholine ou la pip6ridine, pour obtenir un compost de formule 
g£ne>ale I, dans laquelle R, est tel que d&fini ci-dessus et R 2 est un radical de formule gSnerale (a) ou R 3 est 
un groupe (4-benzhydryM-pipe>azinyl)m6thyle, 4-morpholinylm6thyle ou 1-plpe>idinylm6thyle, et R 4 est 
un atome d'hydrogene, ou bien 

B) on fait r£agir une monoalkylpiperazine de formule g6n£rale II telle que d6finie ci-dessus avec un 

so compose de formule g6nerale IV 

R9NH2 (IV) 

dans laquelle R 9 est tel que defini dans la revendication 1, en presence de formaldehyde, pour obtenir un 
55 compose" de formule g6n6rale (I) dans laquelle R 2 est un radical de formule g6n6rale (f) tel que d6fini dans 
la revendication 1 f et si on le desire, on hydrolyse le compose ainsi obtenu, en milieu acide, en un compose 
de formule generate (I) dans laquelle R 2 est un radical de formule (g) tel que d£fini dans la revendication 1, 
et si on le desire, on fait re*agir le compose* ainsi obtenu avec un acide carboxylique de formule generate V 



RoOH (V) 



dans laquelle R 9 est tel que d6f ini dans la revendication 1, pour obtenir un compose de formule generate (I), 
dans laquelle R 2 est un radical de formule generate (f), ou bien 

C) on fait reagir une monoalkylpiperazine de formule generate (II) telle que definie ci-dessus avec un 
65 acide carboxylique de formule generate (VI) 
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R 10 COOH 

dans laquelie R 10 est tel que deflni dans la revendication 1 , pour obtenir un compost de formule generale (I) 
dans laquelie R 2 est un radical de formule generale (h) tel que deflni dans la revendication T, et, si on le 
s desire, on convertit les composes piperazines ainsi obtenus en leurs sels d'addition non toxiques. 

3. Procede conforme a la revendication 2, caracterise en ce que les reactions selon A) et B) sont 
effectuees dans un alcanol en C,-* a des temperatures eievees, et en presence d'un carbonate ou d'un 
bicarbonate de metal alcalin ou alcalino-terreux, ou d'une amine tertiaire. . 

4. Precede conforme a la revendication 3, caracterise en ce que la reaction est effectuee dans I'ethanol, 
to a la temperature de reflux, en presence de bicarbonate de sodium ou de triethylamine. 

5. Procede conforme a la revendication 2, caracterise en ce que I'hydrolyse du compose de formule 
generale (I) dans laquelie R 2 est un radical de formule generale (f) est effectuee dans une solution aqueuse 
d'un melange d'aclde acetique et d'acide chlorhydrique a des temperatures elevees, de preference a la 
temperature de reflux. 

is 6. Procede conforme a la revendication 2 # caracterise en ce que la reaction d'un compose de formule 
generale (I) dans laquelie R 2 est un radical de formule (g) avec un acide carboxylique de formule generale 
(V) est effectuee dans un solvant analogue a un ether, de preference le tetrahydrofuranne, le N,N-dimethyl- 
formamide, ou un de leurs melanges, en presence d'un catalyseur, de preference le carbonyldiimidazole. 

7. Procede conforme a la revendication 2, caracterise en ce que la reaction d'un compose de formule 
20 g6n6rale (II) avec un acide carboxylique de formule g6nerale (VI) est effectuee dans un solvant analogue a 

un ether, de preference le tetrahydrofuranne, le N,N-dimethylformamide, ou un de leurs melanges, en 
presence d'un catalyseur, de preference le carbonyldiimidazole. 

8. Prooede conforme a la revendication 2, caracterise en ce que la conversion des composes 
piperazines en leurs sels d'addition non toxiques est effectuee dans un alcanol en C,-* de preference le 

25 methanol, I'ethanol, ou I'isopropanol. 

9. Composition pharmaceutique comprenant an moins un compose conforme a la revendication 1, 
eventuellement en combinaison avec des vehicules et des adjuvants acceptables du point de vue 
pharmaceutique. 
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